A novel cell-free protein synthesis system.
An efficient cell-free protein synthesis system has been developed using a novel energy-regenerating source. Using the new energy source, 3-phosphoglycerate (3-PGA), protein synthesis continues beyond 2 h. In contrast, the reaction rate slowed down considerably within 30-45 min using a conventional energy source, phosphoenol pyruvate (PEP) under identical reaction conditions. This improvement results in the production of twice the amount of protein obtained with PEP as an energy source. We have also shown that Gam protein of phage lambda, an inhibitor of RecBCD (ExoV), protects linear PCR DNA templates from degradation in vitro. Furthermore, addition of purified Gam protein in extracts of Escherichia coli BL21 improves protein synthesis from PCR templates to a level comparable to plasmid DNA template. Therefore, combination of these improvements should be amenable to rapid expression of proteins in a high-throughput manner for proteomics and structural genomics applications.